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If R is a left and right noetherian ring it is an open question (related 
to Jacobson’s problem on the powers of the radical) whether or not every 
finitely generated essential extension of a simple module has finite length. 
If R is only left noetherian then it is well-known that the property may not 
hold (see, e.g., [l, 21). However in [3, Theorem (3.3)] it is stated that if R 
is left noetherian and RM is finitely generated with essential socle s(M) 
such that some power of &s(M)) . IS contained in the centre of R then M 
has finite length. This implies a fortiori that every cyclic essential extension 
of a faithful simple module has finite length. We use an example of a right 
and left primitive pli domain due to Jategaonkar to show that this is false. 
(An easy modification gives an example with Z(s(M)) # 0.) 
The error in [3, proof of Theorem (3.3)] is the unjustifiable assertion 
that R/Z(s(M)) is a semisimple artinian ring. 
We refer to [2] for the definition, existence, and properties of the generalized 
left twisted polynomial extensions 
R = K[x,,~,: 0 < ,B < a] 
of a skew-field K. For each ordinal a: > I there exists a pli domain R of this 
form. The required example is obtained by taking 01 = 4. To simplify 
the notation we set K[x~, pa: 0 < /3 < 31 = D, p. = p, x3 = x and x2 = d. 
We have then 
(a) D is a pZi domain and p: D + D a monomorphism such that if 
c ED and c # 0 then p(c) is a unit in D, 
(b) D/Dd is not artinian as a left D-module, 
(cl R = WT PI. 
THEOREM. Let K = R(l {- x) and M == RIKd. Then M is a nonavtinian 
cq’clic left R-module with a faithful simple essential submodule S, 
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Proof. By (b) we have R/Rd is not artinian as a left R-module and so iIf 
is not artinian. 
We show next that if Kd ,C R g(x) then d E R . g(x). For if (1 j- .Y)LI = 
f(x) g(x) then deg( f) -+- deg(g) =-: 1 and we suppose first that deg(g) Pz 1. 
Then g(x) g, -+ grx and f(x) = fO ED. Also d = fog0 and p(d) = fOgI . 
Now by (a) p(d) is a unit in D and D is a domain. It follows that fO is a unit 
and hence that R . g(x) = Kd contrary to assumption. This gives g, ~~~ 0 
and so d = fog0 = f,,g(x) E R g(x) as required. 
Setting S -= Rd/Kd it only remains to show that S is faithful. If rZ : I(S) 
then Ad C Kd. Since R is a domain A C K. By [l, Theorem 4(2)] K contains 
no nonzero ideal of R and so ,4 = 0. 
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